Research on the deformation and failure of surrounding rock is very important to the excavation of tunnel, in this paper, based on the geological data and mining conditions of a tunnel engineering using the finite element software FLAC3D to simulate the process of tunnel excavation, and the failure characteristics of surrounding rock under the action of mining is analyzed. In order to better analyze the rule of vertical displacement after tunnel excavation, some nodes of the vault and bottom of the tunnel are selected to monitor the vertical displacement, and the results of numerical simulation are close to the measured values. Providing effective theoretical support for the safety construction of tunnel engineering.
Introduction
The deformation and failure of surrounding rock is very important to the excavation of tunnel [1, 2] , the research on deformation mechanism and failure law of rock mass structure [3, 4] , provide scientific and technical support for tunnel safety excavation and maintenance, enhancing the ability of predicting and preventing the tunnel geological disasters, for the safety of engineering construction and saving the investment guarantee.
Engineering profile
The full length of the metro line is 2.9 km, the interval of shield is 2.3 km, and the distance of two tunnels is about 10 m, the depth of it is about 15m. The diameter of shield segment lining is 5400mm, the lining thickness is 300mm (the outer diameter is 6000mm). The width of segment is 1200mm. Each ring of lining segment consists of 3 pieces of standard, 1 pieces of cap and two Pro tabs, the lining segment is regarded as homogeneous concrete tubular ring, the strength reduction coefficient is 0.9 at the position of interface. Using C50 concrete, the anti permeability level is S12. Shield tail grouting when the lining segment is installed, the fracture surface of the shield tail as shown in figure 1. 
Geological conditions and mechanical parameters
According to the field geological survey report, the distribution of strata and related parameters can be obtained. Specific calculation parameters are shown in table1. 
Model building
The size of the calculate model is 50m×36m×48m(X×Y×Z), X is horizontal, Y is the direction of tunnel excavation, Z is vertical, the section layout of metro shield tunnel as shown in figure2. The calculation model was divided into 41112 units, 45521 nodes. In order to simplify the calculation, each longitudinal excavation simulation calculation with 5 segment as a group(each ring width is 1.2m), each time the tunnel length of longitudinal construction is 6.0m. 3D model of double line shield tunnel as shown in figure3. The top surface is a free boundary, but the boundary of left and right sides and the bottom are impermeable boundary. Figure 4 is the cloud picture of horizontal direction of the surrounding rock after excavation of the left tunnel, figure5 is the cloud picture of horizontal direction of the surrounding rock after excavation of the right and left tunnel. Which provides for horizontal displacement to the right is positive, to the left is the negative, the unit is the meter. Can be known by figure4, the maximum positive displacement is concentrated near the excavation area, the maximum value of displacement is 5.04mm which extended from the side wall of the tunnel to the two sides, the value of maximum negative displacement is 6.13mm. Can be known by figure5, the value of maximum positive displacement is 4.98mm after excavation of the right and left tunnel, the displacement of surrounding rock of side wall is convergence to the hole, the value of maximum negative displacement is 6.01mm. From above, you can see that after the completion of the excavation of the left tunnel and the right and left tunnel, the horizontal displacement of the tunnel is relatively small, mainly because of the radial convergence of the tunnel, so that seepage field has little effect on the horizontal displacement of surrounding rock. In order to better analysis of the law of vertical displacement of tunnel after excavation, some nodes are selected to monitor the vertical displacement of the vault and arch bottom of the tunnel, the location of monitor nodes and numbers as shown in table2. Tunnel arch and arch bottom monitoring node settlement graph after the left tunnel and the left and right excavation as shown in the following figures. The numerical simulation program provides that upward displacement is positive, the opposite side is negative, the unit is meter. From the figure6 and figure8 we can know that, the settlement of surrounding rock of tunnel vault more close to the excavation area more bigger; the vertical displacement of the surrounding rock of the tunnel excavation reaches the surface, the deformation of surrounding rock is obvious in the range of tunnel excavation, the vertical displacement of the surrounding rock of the vault is negative, which indicates that settlement occurred for vault after tunnel excavation, and the value of maximum settlement displacement is 37.9mm; the vertical displacement of the bottom surrounding rock of the tunnel is positive, which indicates that the bottom of the arch is raised, which mainly because of the excavation and unloading caused by the bottom of tunnel rebound, and its displacement is almost zero. Figure7 is the surrounding rock vertical displacement nephogram after the left and right tunnel excavation. From the figure7 and figure9 we can know that, ground settlement happened above the tunnel, and the value of maximum settlement displacement of the vault is 39.6mm ,after tunnel excavation the vertical displacement of the bottom surrounding rock of the tunnel is zero. The vertical displacement of the vault and the bottom of the arch are increased after the left and right tunnel excavation. And the vertical displacement of surrounding rock of the left side of the tunnel is slightly larger than that of the right side of the tunnel, which is mainly due to the left tunnel was excavated first and there is a certain degree of disturbance .
Distribution law of horizontal displacement field of surrounding rock

Conclusion
1.After the completion of the excavation of the left tunnel and the right and left tunnel, the horizontal displacement of the tunnel is relatively small, which is mainly because of the radial convergence of the tunnel, so that seepage field has little effect on the horizontal displacement of surrounding rock. 2.The settlement of surrounding rock of tunnel vault more close to the excavation area more bigger; the vertical displacement of the vault and the bottom of the arch are increased after the left and right tunnel excavation. And the vertical displacement of surrounding rock of the left side of the tunnel is slightly larger than that of the right side of the tunnel, which is mainly due to the left tunnel was excavated first and there is a certain degree of disturbance .
